Results: Among 50 patients (2 patients were lost from follow up and they were excluded from the study), 31(64.6%) started to menstruate regularly and 26 (54.2%) ovulated spontaneously and 9(18.8%) of them conceive spontaneously after LOD within 3 months of doing the operation. The serum levels of hormons, before, one day after and 3 months after surgery, for AMH were 8.9 ± 3.5 ng/ml, 7.3 ± 2.9 ng/ml and 7.4 ± 2.1 ng/ml, (P value =0,000), respectively. For the FSH were 5.2 ± 1.8 IU/L, 6.5 ± 2.0 IU/L and 7.1 ± 1.9 IU/L, (p value = 0.000), respectively. For the LH were 10.2 ± 21 IU/L, 10.7 ± 4.5 IU/L and 7.2 ± 2.2 IU/L, (p value=0.000), respectively. For the testosterone levels were 1.16 ± 0.7 ng/ml, 0.44 ± 0.2 ng/ml and 0.34 ± 0.1ng/ml, (P value= 0.000), respectively. Conclusion: LOD operation is an effective treatment for infertile PCOS patient who are not responding to medical treatment (clomiphene citrate and gonadotrophine resistant cases or cases who can't offer the gonadotrophines). If it is done properly it will not affect the ovarian reserve. The resultant hormonal changes after the operation (decrease LH and testosterone) infavoure the continuation of pregnancy and lower the miscarriage rate. In our locality it represents a cost-effective and offered able alternative to medical treatment of PCOS.
[1] The polycystic ovary syndrome (PCOS) is a heterogeneous collection of signs and symptoms that aggregated together consequent to ovarian, endocrine and metabolic dysfunction affecting (5-10%) of women of the reproductive age which can be mild in some but sever in others. [2, 3] It is the major cause of ovulation related infertilities, accounting for about 80% of cases with anovulatory infertility. [4] The European Society for Human Reproduction and Embryology (ESHRE) and American Society for Reproductive Medicine (ASRM) defined PCOS as the need of presence of two out of the following three criteria [5] :
1. Oligo -and /or amenorrhea.
Hyperandrogenism (clinical and / or biochemical).

Polycystic ovaries assessed by ultrasound.
The morphology of PCOS has been subjected to redefinition as an ovary with 12 or more follicles measuring 2-9 mm in diameter and / or increased volume more than 10 cm³, [6] even after these criteria have been met, other potential causes of hyperandrogenism must be excluded like congenital adrenal hyperplasia, Cushing syndrome and presence of any androgen secreting tumors. [7] Polycystic ovary syndrome (PCOS), is due to combination of enviromental and genetic factors. [8] There are considerable heterogeneity of sign and symptoms among women with polycystic ovarian syndrome and these could change with time. PCOS may be inherited in various aspect of the syndrome and can be exist without clinical signs and can be expressed in certain cases, [9] Menstrual disturbance, obesity, infertility, acne, hirsutism, androgenic alopecia and acanthosis nigricans are among the commonest features. The biochemical features include high fasting insulin level, (50 patients) total and free testosterone levels may be elevated, [10] 
Complications:
One of the main short coming of LOD is iatrogenic adhesion due to bleeding from the ovarian surface of premature contact between the ovary and bowel after cauterization, Adhesion rates range from (0-100%).
[ [16] [17] [18] [19] Another potential risk is premature ovarian failure, especially if the ovarian blood supply is damaged inadvertently or if large number of punctures are made, leading to excessive destruction of ovarian follicular pool or production of anti-ovarian antibodies.
[20] The risk of premature ovarian failure can be reduced by minimizing the thermal damage to the ovary, this achieved by reducing the number of punctures, using only very short bursts of cutting current and lavaging of the ovary to cool it down.
[21] The overy was cooled after drilling by Ringer lactate solution and at the end of the procedure, repeated suction irregation of the pelvis with 500cc of Ringer lactate solution was done. We assessed the serum level of AMH, FSH,LH and testosterone before,1day after and 3months after laparoscopic surgery in all patients, hormonal assay were measured on day 2 of the menstrual cycle. Before surgery, about 5cc blood sample was taken from each patient and maintained in tubes containing clot activator material (serum separation). The samples were centrifuged with 3000 rpm and the serum was collected at 2ml microtubes and stored at-20° C freezer until subsequent analysis. AMH was measured using a commercialiy available enzyme-linked immunosorbent assay kit (Immunotech, BeckmanCoulter USA Ltd). FSH, LH and testosterone levels were measured using an Enzyme Immunoassay method by using TOSOH kit.
PATIENTS, METHODS AND MATERIAL
Statistical analysis:
Analysis was performed using SPSS version 17. Data were presented as number and percent for non-parametric variables and as mean ± SD (standard deviation) for parametric variables.
For comparison between more than two study groups, we use ANOVA (POST HOC) test. We use ANOVA (Friedman) test to assess the difference between means of the study groups.
In all cases, P value ≤ 0.05 was considered as significant.
RESULTS
A total of 50 infertile patients with PCOS were studied (who were within the inclusion criteria), 2 patients were lost from follow up and they were excluded from the study. (46) of them were between 20-30 years and (2) of them were more than 30 years old. 43 patients were complaining of primary infertility and only 5 of them had secondary infertility. The mean duration of infertility was 6.18 ± 2.7
years. Regarding the BMI, no patient was in the lean group, 20.8% of them were having normal weight, 52.1% were overweight and 27.1% were obese. ( Table- 2), shows the effect of the patients′ body mass index on the level of serum hormones under study (AMH, FSH, LH and Testosterone). From the above data and after application of (POST HOC) test, there was no fixed statistically significant effect of the BMI on the serum levels of the hormones with only statistically significant effect at 4 occasions and even at these occasions there was no specific pattern of association. 9 patients in our sample get pregnant after doing the LOD operation within the 1 st 3 months and they were excluded from hormonal analysis at day 90 after operation because of the effect of pregnancy on the level of these hormones. This table shows what happen to the level of the 4 hormones under study after doing the LOD operation within 90 days. Regarding the AMH, there was a significant reduction in its level with the lowest value at day 1 post operation (7.37). The FSH show a significant progressive increase with the time and being highest after 90 days, whereas the LH level was increased at day 1 compare to the base line value and then was significantly decreased at day 90. Testosterone shows a significant progressive reduction with time and it was lowest at day 90 after surgery. Pregnancies achieved after LOD were 9 (18.8%) patients within 1st 3 months of doing the operation. The patients were followed up for 1 year only, there were 4 additional pregnancies between 6 and 12 months but they were not included in the result.
DISCUSSION
PCOS is considered to be a significant cause of anovulatory infertility; it is responsible for 80% of cases of infertility due to anovulation. [4] LOD is offered as second -line treatment in PCOS patients, especially those who failed to respond to medical methods of ovulation induction.
[22]
In this study 96% of patients were at age group 20-30 years which is the typical age of presentation, [3] and 79.2% of them were overweight (BMI 25.1 -29.9) kg/m² and obese (BMI ≥ 30) kg/m² and this is similar to the findings of Misbah Sultana [23] in a study of patients with PCOS, 77% of them were presented with high BMI with mean of 27.8 kg/m² while Lei etal, [24] a BMI of 25.5 kg/m² in his study was reported and this difference in selected samples may be attributed to the difference in societies. In the current study, the mean of preoperative AMH level was (8.9 ng/ml) which is high when compared with normal value of women in reproductive age with normal menstruation, this agree with Broer et al [25] who found that the serum level of AMH for PCOS patients is more than (4.0 ng/ml) while the normal level of serum AMH is (1.5 -4.0 ng/ml). Other previous studies as Weerakiet et al, [26] Maheshwari et al, [27] Haadsma, et al [28] and Butt F. [29] showed similar finding; that women with PCOS have 2-3 times increased level of their serum AMH concentration which was related to increment in the number of small follicles. In this study, we reported a significant reduction in the AMH level after doing the LOD operation and this is due to reduction in the number of AFC caused by thermal destruction to the ovarian tissue, this is similar to that reported by Amer, et al [30] in patients with PCOS after laparoscopic ovarian diathermy and showed that serum level of AMH was 6.1 ng/ml which was reduced to 4.7 ng/ml after one week and remain at the same level, reduction in the AMH levels may be due to decrease in the number of AFC as a result of using bilateral diathermy technique. Also Kandi and Salim [31] examined AMH level after treatment with clomiphene, unilateral and bilateral LOD and showed that only after bilateral LOD ovarian reserve reduced significantly which support our study while Api, et al [32] showed that ovarian reserve of patients with PCOS does not change significantly after LOD. In our study 90 days after LOD, serum level of AMH was found to be lower than its level before LOD, and this level stayed higher than normal when compared with normal women without PCOS, is in agreement with Chang, et al [33] and Farzadi, et al [34] who conclude that, LOD had normalized ovarian function which is a significant factor in the follicular recruitment and their maturation. Therefore, LOD has no negative effect on ovarian supply. This mean that if the operation was done properly, it will not result in reduction of ovarian reserve which is in agreement with Amer, et al [35] who conclude that laparoscopic ovarian puncture does not change durably AMH serum level in women with PCOS, but differ from that reported by Elmashad´s, et al [36] in which a significant decrease in serum levels of AMH, and AFC were detected at 1 st , 3 rd and 6 th cycle after laparoscopy. This could be explained by possible damage to the ovarian parenchyma after bipolar electrocoagulation during laparoscopy. The reduction in AMH level was a little bit lower at day 1 compare to day 90, which is similar to that reported by Farzadi, et al [34] in which serum AMH level was reduced in the 1 st week after surgery and then recovered 1 and 3 months after surgery to approximately 65% of the preoperative level which conclude that LOD had no adverse effect on ovarian reserve in patient with PCOS. Regarding FSH and LH level, before surgery LH level was double that of FSH (typical for PCOS LH : FSH =2) after LOD, there is progressive increase in FSH level and progressive decrease in LH level and after 3 months both FSH and LH levels are almost the same (LH:FSH ratio approximatly equal to 1) and these findings are similar to that reported by Zahiri, et al [37] Buttram [38] and Green blatt E.
[39]
In this study, D1 after surgery showed an increase in serum level of LH which is a little bit higher than preoperative value, these results are in agreement with M. Suni, et al [40] in which serum level of LH found to be higher in responders group to bilateral LOD in the 1 st month of followup in a comparative study between dose-adjusted unilateral diathermy versus fixed dose bilateral LOD in patients with PCOS. In the present study, serum testosterone level was progressively decrease with time after surgery and it was significantly lowest after 90 days and this is similar to that reported by Zahiri et al [37] and E.M. Seyma et al, [41] the mechanism by which LOD results in decrease androgen level is similar to that of ovarian wedge resection surgery which produced by destruction of androgen producing tissues and this lead to [37, 44] so both intraovarian and systemic endocrinal effects may induce ovulation and improved reproductive outcome in these patients after LOD.
[42, 45-47] LOD may also increase ovarian blood flow, allowing high delivary of Gonadotropins and post-surgical local growth factors. An improvement in insulin sensitivity after LOD has also been suggested (32, 48, 49). In our study, we found there is no significant effect of BMI on the hormonal levels, these finding were supported by Fernandez et al, [50] Niraji et al [51] and Van wely et al. [52] Pignyand et al [53] found that AMH levels were lower in obese than non-obese women, but the difference was not statistically significant. Other studies that suggested no correlation between BMI and AMH levels in women with PCOS and control subjects done by E.M. Seyam [41] and Piltonen et al. [54] Regarding the impact of LOD on cycle regularity, ovulation and pregnancy rate. We saw that among 48 PCOS women, 31 (64.6%) resumed regular menstruation and 26 (54.2%) started to ovulate spontaneously, this is differ from that reported by Farquhar et al [55] and Ibrahim Abd El gafor [56] which have higher ovulation rate about 80%. Difference in response may be attributed to the serum level of AMH, women who ovulated subsequent to LOD had significantly low pretreatment AMH levels than those who did not ovulate.
[35] Successful outcome, as pregnancy occuring within 3 months after LOD was 9 (18.8%) which is low in comparison to other study like Misbah Sultana et al [23] who reported 21(42.8%) pregnancy rate in his study which may be due to more than one reason. First shorter period of the follow up (3 months), in this study there were 4 additional pregnancies between (6 -12 months), but they were not included in the results. Another cause may be due to several factors which influence the efficacy of ovarian drilling such as pretreatment elevated LH concentration > 10 IU/L, < 3 years of infertility and younger age less than 25 years. [23, 52] In our country (Iraq), the single gonadotrophin (recombinant FSH) cost the patient 25 US Dollars while the LOD operation can cost the patient 400 US Dollars at the general hospital so it is probably more offer able to the patients than to continue on ovulation induction with gonadotrophine, specially to those no feasible for follow up of intensive monitoring and for those who showed exaggerated response to gonadotropins. Other advantage of this technique is provide an opportunity to assess the pelvis for other potential causes of subfertility which could be treated at the same time.
CONCLUSION
LOD operation is an effective treatment for infertile PCOS patient who are not responding to medical treatment (clomiphene citrate and gonadotrophine resistant cases). If it is done properly it will not affect the ovarian reserve. The resultant hormonal changes after the operation (decrease LH and testosterone) infavoure the continuation of pregnancy and lower the miscarriage rate. In our locality it represents a cost effective and offered able alternative to medical treatment of PCOS especially for those who can't offer the gonadotrophins. 
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